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(54) TREATMENT OF PERFLUORIDE AND TREATING DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the clogging 
of a catalyst bed to improve the decomposition 
reaction of a perfluoride. . 

SOLUTION: A waste gas containing a perfluoride 
(PFC) and SiF4 and discharged from a 

semiconductor producing device is introduced into a t ^ 

pre-spray 1 1 and brought into contact with water to 
convert Si to Si02 to remove. The waste gas w 
discharged from the pre-spray 1 1 is mixed with a ^> 6^ 
reaction water and heated to 700° C by a heater 

12. After that, the gas containing PFC is introduced >H> 

into the catalyst bed 14 filled with an alumina based ~ I" 

catalyst. The PFC is decomposed by the catalyst 
into HF and C02. The high temp, waste gas 
discharged from the catalyst bed 14 and containing 
C02 and HF is cooled in a cooling device and 
introduced into a removing device 17 to remove HF. 
Because Si in the waste gas is removed, the 
clogging of the catalyst bed caused by Si02 

generated by the reaction of SiF4 with the reaction water is prevented. 
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M&mtfzt*£<»m&mz£?T£.f$.2tiz%mm 1 

[tt#«9] W?Sft«#7;US:^ft&T-&*tit*JSl 
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•5. m?L\iC F 4 *< 5 0 . 0 0 0 ff . C, F 6 # 10.00 
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C#*£«ISU P FCfcy^XT^-EPJlDbT-e©— g& 

XOftfi)6©9 9X*«ft*-C. 81 9 ©1 %*?X-y^>^{C 

ttflinft*5tPFCf*«. n&#>7$:m&Ltz 

P F C fc^fc*S*^:ft«f fcttffl^tlT^*. 
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[0 0 0 8] 

[*9!*«*ftUJ:3tr*IUI] «*OPFCO»l!?a 
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o«£fc*. ffls-r^PFc^xtcjt^jLfemsij 

[0 0 0 9] j&j!fe£^teC,F 6 ©#a?;JU, 0 0 ore* 
i. CF, (DftmW 1,10 0 X:&±(D&UT-'fft>n2> 

Ox^icco, ©f££t>&-2>. ^^fiiS^ 

DtXtf^PFCIi, TOttONj^rftRaFftT* 

[0 0 10] ¥**Bi6:/ni:;u=»l,T«*i;*SC©)B 
ffl£&f*UT*-5. PFCSNj #XT#R£nfc»X 

ftSfST-^0. 7 ~5m ! <h&-5. 
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&#«PH«© 1 , 0 0 Ot: £t±iT50l;£>g?j;L 
PGB10U7 MP/min . «SftffiflftttiiM*« 
1 . 5 iT5i!94 OOUy hJU/min 

U y HU/min fg£-T-5 5 0 0 'J y hJU/mi 

•5. ¥*#*jBX»tt^U->;i/-A©fc«)^^ 

[0 0 12] PFCift*MttS«(LTli5 
:*y>J6«ftU8©<&*CFC (i7DD^-7;U^n* 
-#»^>HCFC(h h'D^not7MDA-#» 
©7D>|;«LTH *S4 0 0*CT»**BBtt-r«*a 
^SC^HfflSnTO»-&. CFC^HFCBa^tCHf 

[0 0 13] L**U PFCBt$£tSf^iI*< 

**IB#*tt»7 0 0r©K«:aflE*'b-6, PFC©» 
ttJSUT^«(4#S¥9-4349#, #S¥9-I637l7^). 
<DT'$>2>. 

[0 0 14] *58WOB»tt. M«J£m>fcJ:T#-#E 
[0 0 15] 

wfoTkUT-i m zsts SMfx <=> c: © y-r si £ u . 

#X *©y < ifi i: ©E«K J; ? T£ U S S#&?tf tttt 

-r^dtfe^ihT-^-s. ccft*. miasma, /54J&© 
[0016] 9S2K^o^ftit AiMainett^fxoa 

S*<6 5 0*CJ!J[±»C/«c««k5Cff P. <(fSL<«. 
5^-»«MESffl^*©T. 6 5 0~7 5 OICOEJ&aft 

[0017] ^3^?gc7)#jSfi t ^^ntswx*6 
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[0018] s4«9i<D»«tt. mx7.fr *><D*r-i m<o 

X£. JB2$r'f*l**SBK:«l&U «f2 4^r»l»£S 
BflT7jc<h##X ^l^^Sgirt 

*i:6«l»S*5ii:C*S. 
[0 0 19] »lir-f*|IH*K«rtT?, gl^-fSi^i 

[0 0 2 0] IffSKtt. UD^fg, SJ&S&tfftglgB 
/hSftif!!i!l*©li«*H4. * 

i^n^iti. ©±*ic*#/t?©a 

[0 0 2 1] Sfcfc. SlSSi^SBO 

rat. »j»if^*frtt*^^iR«*towT?jft2e»s 

[0 0 2 2] XffiOP FC5!i§gB£. ¥*#0ljfiX4l 
CH7-fl7f> ^li S fcttCVD^ U--> yig« 

»ff«a«tiE9iT*«. p Fc«a*«©mn. 

* tt A □ £ tU a <D % Mf X * W P F C © igg * a I ft V . 

S i F 4 + 2 H 2 0 => S iO,+ 
:7U-«*ttfc*K:«fcB*#xa>SI**3tl*. HFt. 
■5. 89B^^V-1 lfrZWmZtircS iOjK.tfHF 

**trtiHiW4, e©7 5€i?TNi£si m&ti*m 
*&B) i r^jsggtc^Ti^n*. j^^tbTsas^n 

[0 0 2 8] ?Mtt&Mt±LfcB«>CF t 
14, Ef 3 5*>6««S*n4K(5ffl«5* (*>fctt*3K 

») tm-sntiTRVuzTtanmi 2iciSA£*i*. 



[0 0 2 3] *^WT^5PFCt4, i&*{t#> 

T. $&3I£$£&HFC, HFC<D7D>4>H*YbS^ 
(N F 3 ) , Xftimn (SF() «c2**t««, 

fcti**#«»i*T«js stress* i fc*-ra»fl; 
**»■*•. 

[0 0 2 4] 

mm<Dmm<ommi bit. pf 

[0 0 2 5] [HSS01J1] Hill. MXW>5CF t 

**w*. (fcs-rapFcaissaisjs-r. *iniS0>j©p 

tSig7o-feX;&*e>©X-.y^>^;ffX (CF«) ft*t»» 

1. »jtfX&*e«AbTAHRf«lD]nill 2. Aft* 
1 4^*tCF 4 £im*#«¥-rSfi£fS 1 3, 
X*?*5WLCO,&£**K»#3-S*?MPft«l 6, 
iWtofttt^tlSiSf *l**8ii 7i>6ft*. a 

T"ct4, jp^gg i 2 . rj£§§ 1 3 ■R.xmnmm. 1 6 ©$& 

[0 0 2 6] ¥^#:S?ifiya-kX^e>©#^7.tl4, X 
y^>ifZfa-t7.Xm»^tlt£fr-orzl^l vo 1 %©C 

itfS&flsSKrlkfSfci&K:. AS#>^2 1 SigE&Lfc 
SfctfXtt. E« 3 K J: DMBX^l'- 1 

lic^A^n*. e*3 7*»&«»*n**i4. xyu 

n. MX+OS i F 4 tt (1) SC©EJfc»cJ:D S i o 

[0 0 2 7] 
4HF •• (1) 

TOCF 4 OS^*«. CF 4 £H,0 C«fc-5iD*»/»i: 
&*fc«>T»«. EJ6* ©«&Sitfit4. 

[0 0 2 9] *D^S§1 2(4. .««t-^3 2\Z£2>ffl& 

OOtOBKittl^tlDitS. SK*iJ^^B3 0 
(4. SiSiil 3WAP{zEB$tlfeS«fh3 lTfhSlJL 
fci^XiSST e SrSdS^k-* 3 2 ©«fi?t^iSg 
U MttM 1 4T©K*»K**»-«'*J:^»caK»IW 
T-5. CF 4 CO^^(4. *«J6 5 0~7 5 0"CtlJDa$n 

[0030] jD}»isnfcCF 4 ««tr«jtfxa. MJSE** 
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m<D7)\,Zi- (AljO,) 3RO««*«3te**n. CF, 
ttH,0 £ (2) 5£<7><fc5t;:5£LT. HFiCO,l: 

CF 4 + 2H 2 0 => COj +4HF 
MXfl:^jnT^5 P F C^CjF 6 ©«^«. 
(3) 5t©«fc-3K:£J£LT, C O, £H F lC#fi¥f-5. 

C 2 F 6 +2H 2 0=> 2C0 2 +6H 
B2tt. 7;U5^*tt«K:J:SPFC©###te"r. £ 

Al,O,*»8 0X. N i 0 2 #2 0 XT?**. &!S#7. 
CttCHF,, CF 4 , C ! F,RO!C 4 F,©4l©PF 
C&m^fz. tt*ft#ttPFC*^jiflE*0. 5% , S 
V£l 0 0 0/hT£&. E^TKiLTS^fficD 
&1 OfgSriO^Jfc. 02 IC^Ti^t. 4i©PFCt 
t>*5 7 0 0*COSlSfiSTl 0 0Xifi(r»»jl?Jp*t#6n 
TH*. CF 4 RUt C HF 3 -e«*56 5 0*C-C9 5%« 
±. C 2 F 6 &tfC 4 F 8 T-t>*lJ6 7 0t:T8 0%«±©# 
«¥T*5. £©tt&C«kn#8j6 5 0~7 5 0*C©£: 
P F C ©Hffl Wfcfltfftf Sim £ U 3 . 
[0 0 3 3] ttiiJBl 4*»S#a$ftfc, %ni37,-Qh 

sco, sikh Fs^tmiaoswxte. ^gti6 

^t. o o'cerFfc^LT. iJgtni; 

^3 8S^3 9 fC«fc^>Tfft>n-5. xyi^-Ci^T 

t>«fc^. T.yi/-6SZ/7^e.«. fcCDWVlZT 

^'JSiSMUfciK HF<0-gi5«xy 

u-6a^7*»siiM#*n4»ai*K:iRiR, &*£n 

5 (C«fc tp 1 7 ©Jgg&Clag^n-S. 

CO 0 3 4] »*gfil 7 tt. MX>fl:|54vo 1 % 
^£n*ii{igg«DHF£^£-r -JvttyZ 

-3 6^07KO«*&tt. 12^7 6 CioTfTbn^. £ 
tft^nfc^Xtt. 2i^LTIES4 3K 

[oo35] Kwmm 1 6 r£ss 1 7 
at82 2(- e t^.TftjE(cii»$n. SMfxtfc^sn* 

»tl 7t>A-7 r U>i7'^^pItgTSS. fztzL. XZf 

[0 0 3 6] MfX^l/- 1 1 , tfripgfi 1 6, 

&*gfil 7j*S#ffll,fc:Ftt*jRtfHF££tJ*S« 
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[0 0 3 7] *£f|0ijt*. 4r-f*|»*»T*4«lfBzy 
W-l lK&^T, ^^T.fC-g-^tl^'Sr-f *75tS i 0 2 
tLT^*^iSnscOT-, S i O, ^©IftSf d'fi 
j£S3©teJ&E 1 4K#"5;iSft&^. Mgxyu-l 

(1) &<DR&1fi£V, S i0 2 *t^fi£$tl-5. CCDS 
i O, #M«Jil 4rtK«AL.fc*^K:«, WTO®R 

®Rrx®KigHbT«ao*iiia*««^L, PFC<0^ 

n*. cinfc. PFco»*s«offiTf=^ja:3j»*. * 

Alfiffltt. fiftfi^U—l l KisHTHttttK (1) it 
OS**58**-a-T#^fX!6»eS i 0 2 Zmmzf&i;-? 
3<DT. ±EOW4i;a<. P FCtf>#fl?#l4*£f6] 
±T-£S. MW&ffl^TiK^^TPFCCD 

« P F CO*««f ^ftlilS@lT*S. 

[o o 3 8] **js^jfc«tn«. a*©j!6*&Sfa;«k0+ 

[0 0 3 9] ±E**S«»4. Xm*TM1fiX.y7>tr7 

[0 0 4 0] C^MCT 2 ] H3C. &|gff lfflPFC^ 
*j61*t-#ft«*t l/fc P F C^MlStSt. 
AQl?fc§§12. KJ&S13. ^gil6S[/MMl 

5 **, 77 >v*gB 12 1. 13 1 ROC 1 6 1 T—#ttHZ 
S^^nTUi. AlMHl 2, 3&lXJ»X«* 

1 514. ftl#1 2 2, 1 3 2, 1 5 2&-tin-?nftg 

ltu5. ^opFc«-is«ia«icj:*itf. mmmmz 
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[0 0 4 1] *«flE8«x*rtttjia^#^«eas 
#ssn*. **«5WKift»t«pFc#*ffla«c«tn 

tf. £*tf 10OU7 HU/miti gg© 

»«*x»aie**«A.*PFC3ifx«a46«T. js# 
M-BflbMtto. 4m i »c&5. una. «**jc»t«iia 

~ 1 0#©lSgT-&<5. 

[0042] it, *nmMT-\±. Ktsmi 3*>s#ta 

1 5#, gftgl 3 tfripglB 1 6©MK:K»6nx^ 
■5. !&3£&£l 5rtl'f±. KfS* K« 3 5K 

8&3*lfc£f&gl 5 l**StgnTH5. RJSzkfcte 

[0 0 4 3] 04lt W3lZ7p-r—ft{kmi&<Z>PFCft 

ejRSi 5 lOAntttttitoK** (B*3 5-c« 
£) *<«EA-T5. ^m^l 5rt-C*?J7 

0 ox:<Dm#7.tf!>k&&-£n. 1 0 ox;a±o*3R*t 

1 5 3 fc± D jJDf&S§ 1 2 (C^A^tl^o - 

miJ7,\t*<om$.mz&-ixm3 0 oiceiTicftai 

Snt, ftaigfil 6i:*!i»tis. KlS*.i:JSJa©#fl? 
#X£©P4T^£&ri { fT*5n3©T. g*X*;|/=F-©|sJ 

a** * *n*n* « r * * . 

[0 0 4 4] C*66«iJ3] 0 5lt PFC&g&BlS: 

■&<0 Fv'(X.y?>ifmm. 5 tCP F C&SSifi 1 

CSfta^g 1 ©AO«;RtfanBa>&»BbfctlMfA«P 
©PFC, «AtfCF 4 »:af©*«*aj6L, &iH£tt 
£H$gB4 5 &*3, AP«Wjfc<=>©:tf 

*SHM?4 6 AtfMlt^SIS7^^4 l^RttS 

[0 0 4 5] cwv/XxA^JtrfriftKiaBjrf 
l'Xy9 1 >ySg5fi. rtg&KPFC;tf7.©l8T-&5C 

xy^>^ffia£-eti-e*tt?ToT^5. &K7'fX'>5 1 

>y&B5©&#7.te. K2#>y2 1A, 2 1B©SS 
KltCkO. Ef 4 4 A, 4 4BSIotief 2 9CI 

u gns-r* p f c$aa&B 1 c**»ti*. 

«. X7f>^lTMiSn6*>ofc^l vo 1 %© 
CF, . RtfXy?>^T£«fc£nfcS i F 4 £^A,T' 
1^-5. SMfXtt. PFCfiSSf lTJEISfttR. e 
f4 3£iIoTSS^ h (i^h) 2 5K#»3**l 
ffi*3rt©*#*©-tttt:tfXSIMSf4 6A, £& 



^7^W4 7l:i^T. -etl-en7?7.i7D-7 

74 0l:«*tl5. 12^4 3ft©SWXt>;tf7.S=ia ! § : 4 

6Bi:iot, ^-n^n^x^ov hi/774 oic^ 
??mm^m 1 *6»aisnfc»^rtocF 4 its 

gi4 5ll ^Xi7D-7h^774 0*^CF 4 «gO 
»6B*Art-rs. ggEgR4 5te. WEf4 3ft© 

cF«»**«jiiiKje«J:»)t)jas^a:#, it^sroi 

ttOfcaCBS*-* P F C&agfi 1 ©#&i§ 5 1 $ jft 
£§2^2 9rt<OCF 4 ***«aS2RSffl[«tt)t)S!^i 

gB5©*ss§5 o£J&«£^&*^5S^g : § : £fg£■e■ 
•5. 

[0 0 4 6] afcSttfiflltt. PFCSQaS® 1 E0WS**l 
SSMfx + OPFCBBi, foWPi»6*#)!ll:i0 

ns-to, Ea«B4 2ttjaa**i©ttjpsp«oPF 

CB«£B«U BMSifclX^&nf^tJSS* 
2>V>«^$8£Hi?J-f £. 2 PFC^ISilOA 

□ fiij <t m □ <m© p f c mm \z «t s £hb*a» & . 
-5. 

[0 0 4 7] (USSfiSJ 4] B6I1 ^®{*:8iiX^© 
-fyJKSLT^?.. ¥&<*g!itX«©3iS5 9tt. 

^ v—i- y if 5 2 «t 0 ±* &tfT7j t fe 9 u - >;u- a 

5 3. 5 4i6^T^5. ^U-»-A5 4rt©^ 
tt. 7*D755A, 5 5 B©IKifl{:J;0, 7-01^5 5 
A, 5 5 BT?£{fc;£tlT§Eilr5 7 A, 5 7BT*U-> 
;P-A 5 3 fciS^ft*. £©SS£C«. 7-fM5 8ti 
SHMfcSttS. 9V — >J\,-/*S 3tti"J->^-A5 

tt. BifiBfiXiJ7'T*-5^U->;P-AS 3fCBBS 
£ U->;i^-A 5 4tt. ^>7"2 1A, 2 1 
B»J&»»fiStt**i«xU7 1 0 3. ga^R^^i7 
ZmtB'gyt? hxU7 1 0 2 ifeoWI.. 
[0 0 4 8] **«Wtt'. 2£©P FCIlgfl ' S 
MU7 1 0 2 CffiitT^S. y?MU710 
2 \Z\m?Z h 2 SjWRfiSft. »tt*fX*-&ty»*X 
h 2 5JCJ;oTS5tt^7.J!ia^B (H**r) 

ci^ntii^ns. ^t. *hi»pfc®i 

S£B1' ±»bfcPFCJBa8Bl©»aSOl** 
^B17^«I§L. »aia«)HFttif€;«tr«P^X«:. 

[0 0 4 9] cmKcfctUS. X^-X©a«ICHsl©^ 



(8) 



ftfflW- 1 1 -3 1 9 4 8 5 



[0 0 5 0] H7IC. ®S!©PFC$ai§£Kl ' 
^T-#{fcU;t«ig<i:.LT^3,, tfrBX7'U- 1 1 

U M&Sl 4£#trS]#£L£ia£. S#P a 1^ig^<i:M!« 
&m&*ftmv>&W$iMlJiZ. (PFC^) #i!i§LT 

^z.t-. Mi«Jl i 4©±s&c:U j e>;fc 

Si 4 l^iStte.tlT^-5,, S^fil 3COAnfi'i 

RtfffiPffiiJICte. M$S©«&gi£J¥ A.Z>&HW.<DWx.fo 
1 4 2, 1 4 3*^1^. 0 7 (b) 
(C. n^±C0M^ 1 4 0±g5{CH^<Di;^SSl 4 1 

--e^-sfcot-rs. ciwc^ssi 4 i tio. site 
4>icm^i 4±scc3SitA^i:T ! b, ^ei^aofett 

coo5i] ^mmiz^nu. mmv&w^-xiz 

(0 3) tmm (0 7) tt. 5iffl*m<7)X^-XO^t» 

[0052] Cfws^j 5 ) *%w<Dm<DnmmT'<bzp 

F C&ilgB IBS:. a8i:St. P F Cj&SSfi 1 B 

«. p f cMssa i ommxyu- 1 1 Jtixyi/ 

-f iffBfc4c§il 1 BRtfl 1 C£fltx.5. -7--f StBfc£f§ 1 

SUCH 7^-2B, Rtf3£*#l£!&$:$f£&£:ffi 
1&8B5 9££§ffifcl§:gT£. ^-Y^iSfc£f§l lB£.tf 
UCO^Sgte. HF(Ci-5S*$K±-r-5fc»(C, Bft 
tt*<^^tft{tt:'z:-;PT*«fiE$nS. Mt3SHl=6 0tt. 
Wfc-$y72 3 (DTStS'lTSH^ 4 2 l;J&S££n. LA^ 
t>. X7"l/-2BI:^^tl5. Ef 3 7^^l/-2 

[0 0 5 3] CF 4 SC/S i F 4 W»iLTt^ 
nsli'T,*, iE i I : 3K«fc9dr-r5it&fc£3§l lCW^gg 
f*]lC$ffi£*l-5. S?§rt£±#LT&«g&5 
9£®j®LT^l§rt£ffiffcLTSim5J;5K&.5. #7K 
^>7*2 3^e.tttti$tlfe-ggcD»7j<*^ ^0121=6 0 

ei±tii^nfcg^*(73F-f ^->s.t/s i-f*>©i§K 

«. Sfc+Dpm Et7T-$S. s iS^HFC 

S i F 4 t*7ls-l£tlt^Wt<r>mmz&r>X, 



(i) ic<DS^*^i;s. *«$nfcs i o t \tmmz 

[0 0 5 4] $--f lS§|$5&f§l lC^btffi^ntMX 
«. ^-ff^SiSgl lBJcS^tlS. 12^3 7^<=,«i£ 

sti^gfL^*^. xyu-2 A^<^-r?sti&£i§i i 

BrtlCtW^ns. •Jr-f^^Sgsl lBtrtt. $#7.4" 
(CgegbT^&S i F 4 tX^-^tly^iWjg&M;; 
±^)T, (1 ) 5t<Z>KJ&7)i£D.£>. S i 0 2 R^HF* 

*tf*-f*i$*»i iBrossii ir-r^^ni ic 
Kiin^n, 7.y^-2B^e.ig#t$nfc^«tft»ci2e 

4 1 ^lotiigll 7<DJSgB(C^d^n^.,, PFCffl 
igil BCDffiC0g|5^T-<DS!lS«. PFC^ISilT 

[0 0 5 5] PFC^aS^gl BcOPFC^^agC 

PFcjaigf i (DPFc^mmm^-mt^tz 
m&zmrz. PFCJusn BopFc^Masc 

[0 0 5 6] **J£^Jt*3ltSPFC»^aSP«. tin 
M12, S^Sl 3&tf?friPgBl 6£-#teL*:t> 
©T$>£. ir->'>^6 2 5:^^6 3 i0gSg§ 1 2 
RtfKlSSgl 3-C*^$tl«). (*3f6 3<73F^#ttTS5«t 
0 *>±SBT-/h£t.>. f¥§=6 3<D7?>>>6 6*5zS;^T 
er-->>^6 2©7$>y6 8 KH^ft-S. JD.^§§ 1 
2tE(t*l 3«-ft«it-CS)5». Iti6 4*W6 

3<D±mzmmztiz>. tmmi2it, gt#&6 4£o 
*b±%\zitLWL. a^t-^3 2Rzfiz.n$:m?mm4 

12 2^T5. *c*rv7°7 3A^-->>^6 2 tltt 

«6 4<h«73rfl{^fi£^n^„ ^w^"73ii, itsis (7 

•2>. f&:b*>. W^oh-hoxWtS5. 
[0 0 5 7] Kfomi 3tt. §t#&6 4£9*>T#tC& 
ITS. RJSfll 3tt. «ff)7 4±tr7;P5^-^M«^ 
3fci&LT&Sfl4«Jgl 4*#-r*tt«E*-h'J ?5>6 5 

7;i/5^-*««|f4A 1 ,0,8 0%, NiO, 
2 O^Sr^tJM^t?*^. ««*-h'Jy5?6 5ttW* 

6 3(Hlzm AJnt^S. R1^7 0«. 77>y69S; 
77>v6 8 tC^-TSditCioT. ^-^>>y 6 2 

7 ^ y y > y 6 8 \Z&&? Z> Z. t \Z J: o T*— > > ^ 6 
2»Z««F$ns. SJ^Iil3tt. y-y>^6 2iftf 
6 3£©MK:aft«*ftfc«iafflfc-* (BiW) S* 
•T-5. /<7 7*7 2 SftSA'y 7;P«^fSB*f 7 1^ 

r®7 o»cizoftwe.n.5. i^a)g©i6«. n^y)v 

[0 0 5 8] *Hifi0i|C*JJt-5ilD.?feSl 2, S^§§ 1 3 
1 6 tt. PFCffllSllOftiSiBi; 



4 



[0 0 5 9] PFC&ggBl BtePFC&ggfil-C 
»6*l*S6*Sti;5. PFCfflggBlCte. SStRIE 

T-£U-5©T. SWXlCtsn^S i F 4 fCS I J«» 
©l**S8**«|6l±-r-6. 2coiSBtC<±; 

<ST34*K?JhT*SOT. *#fl?©PHC©*m#&<& 
•5. 

CO 0 6 0] H8<D«riEK*^T, MO 125 6 0$, SB 
f4 2T«ft<. iSSll 7 W^gBtCitaSMLTfc 
«ktr>. £©«•&£«, TsZtV—2 B\zmi&$:mi&-?2>fz 
a6©#>:7"£. HOEf6 0l:Rtt4^S*»*5. £ 
©«fc-5fc*/SK:*J^T*>. H8 0Mja∋*Mt«ft« 

[0 0 6 1] 

[fB9i©3»*] ssi$89i»::J:ntf. ftut<D&B«e*» 

[0 0 6 2] SS2f8§ I 3l::«fcft«. 6 5 0tH± 
<tt, 6 5 0~ 7 5 0*0 OS*»«T?jlBI{bSS*©^: 

[0 0 6 3] ?B3fgBjiC«fc*l«;\ flM/XfC^SftT^S 

[0 0 6 4] »4 3B91K:J:ntf. ^<*Ol»a6Kffl«r»6 



1.1 - 3 1 9 4 8 5 

[HBeflw&KiH] 

[01] *» , 5!0»ii<c-#|Jfi«T*4PFC«ia*«« 
©$/&0T-;&-5>,, 

[02] i5 P F C©^«$*§t# 

&0T-&-5. 

[03] -flEfc«a©PFc#*a««©-« (tKfi) 

[0 4] H3©PFC»»«l31«tafflUfc*« , j , l©ffi 

P F C»Igf©tlSifS5. 
[0 5] 0 1©PFCM3gB£Mfflbfc¥*#ffi!>gg 

[0 6] 0 7 COP FC»3S«*E«LfciMMMHSl 
«©«BS©U-f 79 h$*-TI5iBJ0T'*^). 

[0 7] *»9I©ffi©*Mmr»*PFCffl3g«0>lf» 
fifcSSU (a) tePFCM3gB©ISB§«£8fro50. 

(b) tt (a) ©Uf>£&l 4 ltfiffTCDPFCSase 

b©W77 m rcitfr -r is] vt*mm wmx*$> a . 

[0 8] *»W©«S«53IE«S«T*<5 P F C jSlStOi 

[0 9] H8©PFC#*fflS»©«Mn«J«BT?»*. 

1, 1'. 1C, lB-PFCIIgf, 2, 2A, 2 
B, 6, 7, 3 6-X7'l/- 5-K7-fIyf>yg 
B> 1 l-mxyu-, 1 1 A-ir-f 1 
IB, 1 1 C-4r-f *!■**», 12-iPSftS, 1 3-fi 

14-Mtxji. 1 5-*»«i**, i6-^mm 

B, 1 7-iigf, 2 1 2 
*S. 2 3-#**>7 f . 2 5 K 3 0-fiflEJM 

WSB, 3 1HMEIK 3 2-««it-^. 4 0-^ 
^D7h^77, 4 l-gH4#7.[5fc*:7-f 6 0- 

M0ie5, 7 2-;ty 7;umobs5, loi-asiggs 

XU7. 1 0 2-gH5^^ hx>J7. 10 3-iilU 
7. 15 1-filRf. 
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.,30 



21 



32 



12 



14- 



39 
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^31 
13 



JL-* 



75 



.38 



37 



-76 



r'/:\'*. 43 



-10 
23 



Zrr~<fHEIi> 

42 ^fcSfi'v 



(12) 



1.1 -3 1 9 4 8 5 




3?^Bj£rff^^BTHTgl8#l^ Ik 

(72)%gg# «tli 

^mBSlTtj^BIHTi 2#1^ Bui 

(72)^HJ« SlU iSfr 

:B3£TfT#35BT = TglO#2^ Bli 



(72) g;f? $j£ 

(72)38fl# *B ffi— 

5££rtt B 5i«fPBf B itW^rt 
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(13) #M¥1. 1 -3 1 9 4 8 5 

(«ffBl ¥fiJcl 3f£9fl 2 5 B (2 0 0 1. 9. 2 5) 

[^H#^] #B8¥ 1 1 - 3 1 9 4 8 5 

[4iHB] ¥^H¥llfl24B (1999. 11. 24) 

i^m^m 'AmmtAm 11-3195 
immmn] &mw- 10-323145 
imnmtr&mmnB 

B01D 53/70 

53/34 ZAB 
53/68 
53/86 

[F I ] 
B01D 53/34 134 E 
ZAB 
134 C 
53/36 G 

imtUB] ¥(Sl3¥lfl9B (2001. 1. 9) 
[^MKHjE 1 ] 

[«IjEA«] 

m. 

[ jg^H3 l J»Eini!&ttfflE*#X©a«a«6 5 0^ 
f W^ifi4 3 lffiB##xa<6 5 Or- 7 5 OICCO^HIC 
[ W^3B5 3 ttB»m3nfcaM/*a»S»tt;tfX*l** 

2 3 ©a*ft«offla*}sfe. 

r iS^ig 6 1 jWBE*^d»e.©4r-f me*- 
[MM] jfflB#»#*S£tf8Mf;*®»a]tt. WE 

MB* 1 ir-f*l**»«*&*USnfclMeW;tf**. 



MBilS2^*l**g«K:#l&U WEIfl 2 <5r -fifths 
iSgff^T. WB#*Xt. MBS 2 3ii&£gfi 
aflbfclfflE»#*©8£*£SttttStfS»#JS 7 Wig 
CM** 9] ffiEttttW7Jl'S^-»iUKTft«ll^ll 

[MftBl l] ilfcfl^ftlMr^ Si: 
©^-rM£*T£^*i$£»K<t. me 

g. 

fi. 

Sft$£ l 2 ©jg^fli^SSB. 
CIMSLUJ i»E?MJS»jfcSSMi;£ftfclWESMf* 

mutm i 5 1 me##x 



(14) 



1 - 3 1 9 4 8 5 



* fznm #js i 2 <m&%{t®&wmm. 
[Wdtn 1 7 1 i»E$-f*ifc*gBtt. iwE#«;tf*a» 

tttt£tl. WIBIBl*«l&»ltK:ttiMII3*2ir-f*l»* 
8BA4>ME**sfKTE)B 2 4r-f KM&;SBft»&{fcl&Stl 

sis^js 1 2 £fc«is*3s 1 4 (Dii*{t©jffisse. 
1 oaAfctti&asB. 

WE«4«EBtWE»^e<i:<DK{c^^fei»*« 



1 1 oii^fca&ssB. 

[»*«2 0] fflEtt»»K:£KSttfctfiEM«W<7;U 

tr*#X£iIllftTaj!HHI&8B£. MBfllifegB TftHft a 

[M«]R2 2] flftEfta&S. j»Ett««SWK-r*S* 
«R^lttE»3J»«tcioilSK:-fr*ifitU. -##Ji£ 
li * ftfc MEJlDHfeS, JWEE J&«& 1»B?MJ & B * . 

iWE i i s i»#«as«* t «:«sti<5jiartfcSi«bfci»* 

3® 2 1 ©¥Sg#«ljggfi©##Xgig8B. 



